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[57] ABSTRACT

Methods, apparatus and manufacturing processes are
set forth which reduce the affects of scattered light in
electro-optical devices, fiber optic links, etc., through
the use of radiation sensitive compounds which, for
example, can be easily applied to a semiconductor wafer
when fabricating a solid state integrated receiver. Ac-
cording to the invention, a given radiation sensitive
compound is transformed into a light blocking material
(1.e., a material that will not transmit light) as a result of
a Iithographic (and 1n some cases a photolithographic)
process. The resultant blocking material may be easily
removed from any regions which is designed to receive
transmitted light (for example, detector regions); while
any other light sensitive regions remain covered (i.e.,
are protected) by the blocking matenal at the conclu-
sion of the process.

19 Claims, 2 Drawing Sheets
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SCATTERED LIGHT BLOCKING LAYER FOR
OPTOELECTRONIC RECEIVERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates generally to solid state inte-
grated receivers that include a plurality of light sensi-
tive regions, including a light detector, and to methods
and apparatus for protecting the light sensitive regions
(other than the detector) from being directly affected by
scattered or stray light. More particularly, the invention
relates to methods and apparatus for blocking scattered
light through the use of a radiation sensitive polymer
layer which is easily applied to a semiconductor wafer
during the receiver fabrication process. The polymer
layer is transformed into a light blocking material as a
result of a lithographic process in which preselected

portions of the layer are irradiated. Any light sensitive
regions which are to be protected are covered by the
blocking material (i.e., a material that will not transmit
light) at the conclusion of the fabrication process.

In a broader context the invention contemplates the
use of thin film as a light blocking layer which protects
hght sensitive regions (e.g., circuitry) located on a semi-
conductor substrate, where the film is comprised of a
radiation sensitive polymer that is transformed into a
hight blocking material upon being irradiated.

According to the invention, the polymer must be easy
to apply and must adhere to the semiconductor surface.
It must be possible to pattern the thin film layer in a
simple manner so as to permit its easy removal from any
detector areas, areas associated with bonding pads, etc.
Furthermore, the resulting thin film must have a high
optical absorbance at a preselected wavelength (for
example, 850 or 1300 nm), and must be able to withstand
high temperature operations, such as the temperature
ranges required to perform die bonding.

Related methods and apparatus for use in fiber optic
links, Direct Optical Connectors (DOCs), fiber plate
fabrication, etc., to for example, reduce crosstalk be-
tween a plurality of channels through which light en-
ergy may be transmitted, are also contemplated by the
invention.

2. Description of the Related Art

Well known methods and apparatus exists for reduc-
ing the affects of stray or scattered light in a variety of
applications. For example, Heine et al in U.S. Pat. No.
4,768,878, issued Sep. 6, 1988, teaches the use of a me-
chanical block (a diaphragm) for reducing the scattered
light components in a scanning light ray used, in con-
junction with an optoelectronic receiver, to detect sub-
micrometer range defects in a surface under test.

Other mechanical techniques for reducing the affects
of scattered light include the light trap taught in Ger-
man Patent 26 43 361, issued Mar. 30, 1978, to Joachim
et al; and a light baffle for absorbing stray light in a
liquid crystal display to achieve improved optical con-
trast, as taught by Hedman, Jr. et al in U.S. Pat. No.
3,728,007, issued Apr. 17, 1973.

Techniques are also known for applying a back-
ground layer or coating in electro-optical display de-
vices to improve visibility. For example, Fasano in U.S.
Pat. No. 3,971,724, issued Jul. 27, 1976, describes tech-
niques for applying a black thick film in such devices to
serve as a visual background layer. In particular, the
composition taught by Fasano is suitable for application
as a printing medium and compatible for application by
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standard thick film techniques which will form a layer,
that upon firing under the usual thick film temperatures
and atmospheres, will yield a dielectric layer having a
black, deep matte finish. The layer is easy to apply and
has a substantive affinity to substrates and components
commonly used to fabricate optoelectronic display de-
VICES.

Still other techniques are known which reduce scat-
tered light in electro-optical devices. Bauer et al, in U.S.
Pat. No. 4,264,147, 1ssued Apr. 28, 1981, describes an
indicating device having an electro-optical light valve
unit arranged behind a plate containing fluorescent
particles. The indicating device includes a contrast fil-
ter, disposed behind the plate and unit in the direction of
viewing, and a reflector disposed behind the contrast
filter. The contrast filter will pass light of the spectrum
which excites the fluorescent particles of the fluores-
cent plate; but absorbs the emitted fluorescent light and
majority of the other light so that a background is either
dark or of a specific color.

None of the aforementioned mechanical, thick film or
specific wavelength absorption methods are well suited
for use in present day optoelectronic photoreceivers,
high speed (gigabit range) optical links, DOCs, etc., for
one or more of the following reasons: (1) exposure of
the object being fabricated to high temperature opera-
tions such as die bonding; (2) the difficulty in applying,
patterning and otherwise using the prior art techniques
in the very small regions (for example, where circuitry
1s etched on a semiconductor substrate) on which many
types of optoelectronic circuits are fabricated; (3) prob-
lems with the adherence characteristics of certain light
blocking materials placed in contact with a semiconduc-
tor (e.g., GaAs); removal of light blocking material
from light detecting regions and areas associated with
bonding pads, etc. Not one of the known prior art tech-
niques for protecting light sensitive regions from scat-
tered light satisfactorily address all of these problems.

Accordingly, it would be desirable if such techniques
were available.

Photolithographic techniques, which will be seen
hereinafter to be part of a solution to the aforestated
problems, are known for making electro-optical compo-
nents, such as semiconductor lasers, LEDs, detectors,
and associated circuitry, as well as lenslet arrays, which

are suitable for use in fabricating Direct Optical Con-
nectors (DOCs), etc.. These techniques, which can, for

example, help reduce interchannel crosstalk in a DOC
by rendering regions between channels opaque, are
described in Volume 24, pp 2520-2525 of Applied Op-
tics (1985) and Volume 27, pp 476-479 of Applied Op-
tics (1988).

These references teach exposing photosensitive glass
to light in the area outside the region corresponding to
the lenslets. However, the aforesaid techniques do not
protect light sensitive regions per se (for example, light
sensitive circuitry) from scattered light, nor do they
involve the application of an easily applied thin layer of
material for protecting preselected light sensitive re-
gions, etc. |

Patent application Ser. No. 07/542,275, filed Jun. 22,
1950, entitled “Electro-Optical Connectors”’now U.S.
Pat. No. 5,093,879, and assigned to the assignee of the
present mvention, teaches the use of an integrated de-
tector and preamplifier which forms a receiver array, in
DOCGCs. Such an integrated receiver can be realized
utilizing GaAs MESFET technology. It will be seen
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hereinafter that this type of receiver (which contains a
plurality of light sensitive regions including the detec-
tor), 1s an example of where the invention described
herein finds significant utility.

The aforementioned patent application, hereby incor-
porated by reference, also teaches coating each fiber in
an 1maging fiber plate, with a thin absorbing layer (an
EMA, extra-mural absorber) for the filling of the por-

tion of the interstitial region between fibers with special
light absorbing glass to help suppress optical crosstalk.

Again, these techniques (like those in the referenced
Applied Optics volumes) particularly address crosstalk
related problems, and deal with a glass material that
absorbs hght; not an easily applied polymer, of the type
to be described hereinafter, that realizes the benefits
contemplated by the invention.

The aforementioned copending patent application
also suggests that (1) waveguides used in Energy Trans-
fer Fiber Plates (ETFPs) can be formed from polymers,
in particular, photosensitive polymers such as those
described patent application Ser. No. 07/495,241, now
U.S. Pat. No. 5,054,572, filed Mar. 16, 1990, IBM
Docket No. Y0989-086; and (2) that the interface of end
plates used in Remote Optical Connectors (ROCs), can
be coated with light absorbing surface layers to mini-
mize stray light, etc. However, there is no suggestion in
the incorporated reference that photosensitive poly-
mers can be used to protect light sensitive regions per se
from scattered light, nor are any techniques set forth
(and indeed none are known in the prior art) for achiev-
ing such protection using thin films applied to a semi-
conductor, etc., while solving the problems set forth
hereinbefore.

Accordingly, it would be desirable to be able to use
thin films that result from the exposure of photosensi-
tive polymers to light in a photolithographic process as
a light blocking layer which protect light sensitive re-
gions (e.g., circuitry) located on a semiconductor sub-
strate.

More generally, it would be desirable to be able to use
thin films that result from the exposure of radiation
sensitive polymers (whether light sensitive, electron
beam sensitive, etc.), in a lithographic process, as a light
blocking layer which protect light sensitive regions
located, for example, on a semiconductor substrate.

Furthermore, it would be desirable to be able to use a
polymer that is easy to apply to the regions to be pro-
tected and which adheres well to a semiconductor sur-
face.

Still further, it would be desirable to be able to easily
pattern the thin film layer so as to facilitate its removal
from any detector areas, areas associated with bonding
pads, etc.

Further yet, it would be desirable if the resulting thin
film has a high optical absorbance at preselected wave-
lengths, and is able to withstand high temperature oper-
ations, such as the temperature ranges required to per-
form die bonding.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide methods,
apparatus, and optoelectronic component fabrication
processes that use thin films, in particular those that
result from the exposure of radiation sensitive polymers
in a lithographic process (for example, exposing a pho-
tosensitive polymer to light, irradiating an electron
sensitive polymer with an electron beam, etc.), as a light
blocking layer in order to protect light sensitive regions
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(e.g., circuitry) located on semiconductor substrates, to
inhibit crosstalk in optical connectors, etc.

It 1s a further object of the invention to utilize poly-
mers that are easy to apply, and which result in films
that adhere well to a semiconductor surface, such as
GaAs.

Still further, it is an object of the invention to provide
a thin film that 1s easy to pattern and remove.

Further yet, it is an object of the invention to provide
a thin film coating for preselected light sensitive re-

gions, where the film has a high optical absorbance at
preselected wavelengths, and is able to withstand high
temperature operations, such as the temperature ranges
required to perform die bonding.

According to one embodiment of the invention, a
method is set forth for protecting light sensitive regions
in an integrated circuit from the affects of stray light,
where the circuit includes at least one light detecting
region. In particular, a novel method directed to this
one embodiment of the invention comprises the steps of:
(a) coating all of said Light sensitive regions in said inte-
grated circutt with a first material that is radiation sensi-
tive and is transformed into a light blocking layer when
said first material is irradiated in a lithographic process;
and (b) exposing the coated light sensitive regions to
radiation in a lithographic process to effect the transfor-
mation of said first material into said light blocking
layer in such a manner as to assure that any light detect-
ing region included in said integrated circuit is not cov-
ered by said light blocking layer.

According to a preferred embodiment of the inven-
tion, the first material is a polymeric material being
selected from the group consisting essentially of polyi-
mides, substituted and unsubstituted polypara-
phenylenevinylenes, polyanilines, polyazines, polythio-
phenes, poly-p-phenylene sulfides, polyfurans, polypyr-
roles, polyselenophene, polyacetylenes formed from
soluble precursors and combinations thereof and blends
thereof with other polymers. |

According to an alternate embodiment of the inven-
tion, a process for fabricating integrated receiver chips,
each comprising a plurality of light sensitive regions
including a light detector, is set forth wherein said plu-
rality of light sensitive regions will be protected from
the affects of stray light when operating a given re-
ceiver.

The novel process contemplated by this alternative
embodiment of the invention comprises the steps of: (a)
applying a coating of a radiation sensitive compound,
which functions as a light absorbing material after being
irradiated in a lithographic process, to a semiconductor
wafer from which said receiver chips are to be formed,
wherein said wafer includes said plurality of light sensi-
tive regions associated with each receiver chip; (b)
drying the applied coating; (c) covering the detector
portion of each receiver chip with an opaque material;
(d) exposing said wafer to radiation to transform the
exposed portions of said applied coating into said light
absorbing material; (e) removing the opaque material
and unexposed portions of said applied coating to en-
able the detector portion of each receiver to detect light
energy; and (f) dicing the semiconductor wafer into
individual receiver chips to complete the fabrication
process.

The aforementioned steps of covering the detector
portion of each receiver chip with an opaque material
and exposing the wafer to radiation to transform the
exposed portions of said applied coating into a light



't

5,155,777

S

absorbing material, may, in cases where photolithogra-
phy 1s used, be performed through a mask which con-
tains a preselected pattern (the opaque material on the
mask 1s typically patterned chrome on quartz). In elec-
tron beam lithography applications the beam may be
focused without the use of a mask (a direct write pro-
cess) to irradiate preselected coated areas of the wafer.

In accordance with a preferred embodiment of the
invention, where a photo process is performed using a
polyaniline, the polyaniline is mixed with onium salts
which decompose upon exposure to light or to an elec-
tron beam, generating acids. These acids then induce
doping In the polyaniline and the material becomes
conducting. The conducting form of the material ab-
sorbs light very well in the range of 850 nm and above.

After exposure, the unexposed regions are soluble
and can be removed, for example, by organic solvents.
By way of contrast, the exposed regions are insoluble
and hence the desired light blocking layer is left in tact.

According to the alternate embodiment of the inven-
tion, the radiation sensitive compound is a polymeric
material being selected from the group consisting essen-
tially of polyimides, substituted and unsubstituted
polyparaphenylenevinylenes, polyanilines, polyazines,
polythiophenes, poly-p-phenylene sulfides, polyfurans,
polypyrroles, polyselenophene, polyacetylenes formed
from soluble precursors and combinations thereof and
blends thereof with other polymers.

Yet another embodiment of the invention is directed
to a solid state integrated receiver that includes a plural-
ity of light sensitive regions, comprising: (a) a first re-
celver surface consisting essentially of a semiconductor:
and (b) a thin film layer, adhering to said first receiver
surface, having a high optical absorbance at a prese-
lected wavelength. |

In an illustrative embodiment of the novel solid state
integrated receiver the first receiver surface consists
essentially of GaAs, the thin film layer is patterned to
leave any light detecting regions bare while covering
the remainder of said plurality of light sensitive regions,
and the thin film layer is created from a radiation sensi-
tive compound that is irradiated in a lithographic pro-
cess.

Once again, according to the invention, the radiation
sensitive compound.is a polymeric material being se-
lected from the group consisting essentially of polyi-
mides, substituted and unsubstituted polypara-
phenylenevinylenes, polyanilines, polyazines, polythio-
phenes, poly-p-phenylene sulfides, polyfurans, polypyr-
roles, polyselenophene, polyacetylenes formed from
soluble precursors and combinations thereof and blends
thereof with other polymers.

Other aspects of the invention include structures for
transmitting radiation that employ the aforestated tech-
niques for blocking scattered light at a variety of loca-
tions, such as on light transmitting arrays, light receiv-
ing arrays, in channel plates interposed between such
arrays, etc.

The invention features the ability to easily create and

use thin films to block scattered light in a variety of 60

optoelectronic components, such as an optoelectronic
photoreceiver, a DOC, etc. Furthermore, the invention
features the use of photoimageable and other radiation
sensitive polymers to create the desired films, where the
polymer may be easily applied, and the resulting film
may be easily patterned, removed, stand up and adhere
to a semiconductor surface (such as GaAs) when ex-
posed to high temperatures, etc.
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These and other objects and features of the invention,
and the manner of obtaining them, will become appar-
ent to those skilled in the art, and the invention itself
will be best understood by reference to the following
detailed description read in conjunction with the ac-
companying Drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 depicts the changes observed in the optical
spectrum of polyaniline upon exposure to radiation.

FIGS. 2A-2C depict a portion of a semiconductor
wafer that includes a plurality of light sensitive regions,
including a light detector, before, during and after the
process of applying the light blocking layer contem-
plated by an embodiment of the invention.

DETAILED DESCRIPTION

Using Interdigitated Metal-Semiconductor-Metal
Detectors; fully integrated, low-noise, (GaAs receivers
(such as those described by D. L. Rogers in “Interdigi-
tated Metal-Semiconductor-Metal Detectors”, appear-
ing in the proceedings of the Picosec Electronics and
Optoelectronics Conference in 1989) have been demon-
strated which operate at high speeds (in the GHz
range).

‘These receivers incorporate the detector, pre-
amplifier, and a postamplifier, and are useful for a vari-
ety of applications, specifically including receiving
Gbit/sec signals in a fiber-optic link, or receiving sig-
nals 1in a direct optical connector (DOC), such as the
DOC described in the incorporated patent application.

In applications where such a receiver, or indeed
where other kinds of detector-receivers, are used, scat-
tered light can represent a serious problem. For exam-
ple, in the fiber-optic link application stray light from
ambient sources could enter the package, and perhaps
after several reflections hit the detector surface and
hence give a spurious signal.

In the DOC application, where a multiplicity of
closely spaced channels is needed (again, as discussed in
the incorporated patent application), ight from one
transmitter-receiver pair could, after several multiple
reflections, enter the receiver associated with a neigh-
boring transmitter-receiver pair, thereby causing cross-
talk.

There s, therefore, a need for a light-absorbing layer
which can be easily applied to the entire surface of one
of the aforesaid receivers (used herein to illustrate the
principles of the invention) in such a manner that all
light which strikes this surface is substantially absorbed,
except for light which directly hits the detector area,
which must of course be transmitted.

This light-blocking layer must have several charac-
teristics:

1. A thin layer of this material must have high optical

absorbance at the wavelength of interest, e.g., 850
or 1300 nm.

2. This layer must adhere well to the receiver surface,
1.e., GaAs.

3. The layer must be able to withstand subsequent
high temperature operations, for example die bond-
Ing operations.

4. It must be possible to pattern the layer in a simple
manner soO as to permit its easy removal in the de-
tector areas and in the areas associated with bond-
ing pads (so that wire bonds may be easily made).

5. Where a mask is used the polymer should be trans-
parent in visible light to facilitate mask alignment,
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while being opaque or capable of being rendered
opaque in the wavelength region of device opera-
tion In the areas where light blocking in those
wavelengths is required.

One such material is photosensitive polyaniline. This
material meets all of the above criteria.

First, it can be patterned using onium salt chemistry
upon exposure to electron-beam or ultra-violet radia-
tion. Furthermore, FIG. 1 depicts the changes observed
in the optical spectrum of polyaniline upon exposure to
radiation. As can be seen with reference to FIG. 1, a
strong polaronic absorption peak appears at the destred
wavelength (850 nm) so that the required light blocking
1s achieved. The unexposed regions can subsequently be
removed by a solvent wash.

Second, the polyaniline was found to adhere well to
GaAs. A film between 1000 and 2000 Angstroms of the
polyaniline was spun on a GaAs surface will yield a film
with satisfactory adherence characteristics.

The parent polyaniline material, the absorption char-
acteristics of which are depicted in FIG. 1, may be used
to create the thin film contemplated by the invention, or
other photoimageable or radiation sensitive polymers,
such as a substituted polyaniline, a substituted or unsub-
stituted polythiophene, substituted or unsubstituted
polypyrroles, substituted or unsubstituted polyfurans or
a photosensitive polyimide, etc., may be used.

According to an alternate embodiment of the inven-
tion, a process for fabricating integrated receiver chips,
each comprising a plurality of light sensitive regions
including a light detector, where it is desirable to pro-
tect the plurahty of hight sensitive regions from the
affects of stray light when operating a given receiver,
comprises the steps of: (a) applying a coating of a radia-
tion sensitive compound, which functions as a light
absorbing material after being irradiated in a litho-
graphic process, to a semiconductor wafer from which
said receiver chips are to be formed, wherein said wafer
includes said plurality of light sensitive regions associ-
ated with each receiver chip; (b) drying the applied
coating; (c) covering the detector portion of each re-
ceiver chip with an opaque material; (d) exposing said
wafer to radiation to transform the exposed portions of
said applied coating into said light absorbing material;
(e) removing the opaque material and unexposed por-
tions of said applied coating to enable the detector por-
tion of each receiver to detect light energy; and (f)
dicing the semiconductor wafer into individual receiver
chips to complete the fabrication process.

The above described process is a departure from its
application in well known photolithographic and chip
fabrication processes in that it calls for the use of the
radiation sensitive compounds (such as a photosensitive
polyaniline polymer) to achieve the light blocking layer
having the desirable characteristics set forth hereinbe-
fore. |

Reference should now be made to FIGS. 2A-2C
which depict a portion of a semiconductor wafer that
includes a plurality of light sensitive regions, including
a light detector, before, during and after the aforestated
process of applying the light blocking layer contem-
plated by the invention.

In FIG. 2A, 201 depicts a portion of one integrated
receiver being fabricated on wafer 200, where receiver
201 includes a light detecting region 202 and light sensi-
tive region (not a detector) 203.

In FIG. 2B, the cross hatched area represents the
photoimagable compound coating applied to receiver
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201 (and indeed to all of wafer 200 in accordance with
the embodiment of the invention encompassing the
process outlined hereinabove), at step a of the afore-
stated process.

After the drying step (step b), standard masking tech-
niques may be used to realize step ¢ (the covering step
performed prior to exposing the compound to light).

FIG. 2C depicts the receiver 201 portion of wafer 200
after the removal of the unexposed compound covering
light detecting region 202. The resulting integrated
receiver contains the thin film layer contemplated by
the invention, protecting region 203.

Other embodiments of the invention are apparatus
oriented. A specific example is the aforementioned inte-
grated receiver formed via the aforestated fabrication
process (or indeed by any other process yielding the
same result). In other words these other embodiments
of the invention are directed to a solid state integrated
receiver that includes a plurality of light sensitive re-
gions, comprising: (a) a first receiver surface consisting
essentially of a semiconductor; and (b) a thin film layer,
adhering to said first receiver surface, having a high
optical absorbance at a preselected wavelength.

As indicated hereinbefore, in an illustrative embodi-
ment of the novel solid state integrated receiver the first
receiver surface consists essentially of GaAs, the thin
film layer is patterned to leave any light detecting re-
gions exposed while covering the remainder of said
plurality of light sensitive regions, and the thin film
layer is created from a radiation sensitive polymer ex-
posed to radiation in a lithographic process. The radia-
tion sensitive polymer may be selected from the group
consisting essentially of polyimides, substituted and
unsubstituted polyparaphenylenevinylenes, polyani-
lines, polyazines, polythiophenes, poly-p-phenylene
sulfides, polyfurans, polypyrroles, polyselenophene,
polyacetylenes formed from soluble precursors and
combinations thereof and blends thereof with other
polymers. : |

Additionally, as indicated hereinbefore, other aspects
of the invention include structures for transmitting radi-
ation that employ the aforestated techniques for block-
ing scattered light at a variety of locations, such as on
light transmitting arrays, light receiving arrays, in chan-
nel plates interposed between such arrays, etc.

For example, the channel plates described in the in-
corporated patent application, the regions between the
array of transmitting and receiving elements also de-
scribed in the incorporated patent application, could all
take advantage of the teachings set forth hereinbefore to
limit optical crosstalk and minimize the affects of scat-
tered (or stray) light on both an intrachannel and inter-
channel basis.

What has been described are methods, apparatus and
manufacturing processes that meet all of the objectives
set forth hereinbefore. Those skilied in the art will rec-
ognize that the foregoing description has been pres-
ented for the purposes of illustration and description
only. It 1s not intended to be exhaustive or to limit the
invention to the precise form disclosed, and obviously
many modifications and variations are possible in light
of the above teaching.

The embodiments and examples set forth herein were
presented in order to best explain the principles of the
Instant invention and its practical application to thereby
enable others skilled in the art to best utilize the instant
invention in various embodiments and with various
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modifications as are suited to the particular use contem-
plated.

What 1s claimed is:
1. A solid state integrated receiver that includes a
plurality of light sensitive regions, comprising:
a first receiver surface consisting essentially of a semi-
conductor;

said receiver surface containing said plurality of light

sensitive regions;
~each of said plurality of light sensitive regions being

optically insulated from each other at said first
receiver surface; and

a thin film layer, adhering to those parts of said first
receiver surface which are between each of said
plurality of light sensitive regions having a high
optical absorbance at a preselected wavelength.

2. Apparatus as set forth in claim 1 wherein said semi-
conductor is GaAs.

3. Apparatus as set forth in claim 2 wherein said thin
film layer is patterned to leave any light detecting re-
gions exposed while covering the remainder of said
plurality of light sensitive regions.

4. Apparatus as set forth in claim 2 wherein said thin
film layer is created from a radiation sensitive polymer
exposed to radiation in a lithographic process.

S. Apparatus as set forth in claim 2 wherein said thin
film layer is created from a photoimageable polymer
exposed to light in a photolithographic process.

6. Apparatus as set forth in claim 5 wherein said pho-
toimageable polymer is a photosensitive polyaniline.

7. A solid state integrated receiver that includes a
plurality of light sensitive regions, comprising:

a first receiver surface consisting essentially of a semi-

conductor:; |

a thin film layer of a polymer material, adhering to.

said first receiver surface, having a high optical

absorbance at a preselected wavelength; and
said polymer material is selected from the group of
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12. Apparatus as set forth in claim 11 wherein said
photoimageable polymer is a photosensitive polyani-
line.

13. Apparatus as set forth in claim 8 wherein said
means disposed between said first and second arrays
includes a plurality of channels that are each coated
with an interchannel light blocking layer of matenal
that inhibits crosstalk and further wherein said inter-
channel light blocking layer is a thin film created from
a radiation sensitive polymer irradiated during a litho-
graphic process.

14. A structure for transmitting radiation comprising:

a first array of radiation emitting regions;

a second array of radiation sensing regions;

a means disposed between said first and said second
arrays for channeling radiation emitted from said
first array to said second array;

light blocking means, located between said radiation
sensing regions of said second array, for absorbing
scattered radiation; and

wherein said light blocking means is selected from the
set of materials including substituted and unsubsti-
tuted polyparaphenylenevinylenes, polyanilines,
polyazines, polythiophenes, poly-p-phenylene sul-
fides, polyfurans, polypyrroles, polyselenophene,
polyacetylenes formed from soluble precursors and
combinations thereof and blends thereof with other
polymers.

15. A structure for transmitting radiation comprising:

(a) a first array of radiation emitting regions;

(b) a second array of radiation sensing regions;

(c) a2 means disposed between said first and said sec-
ond arrays for channelling radiation emitted from
said first array to said second array; and

(d) light blocking means, located between said radia-
tion emitting regions of said first array, for absorb-
ing scattered radiation.

16. Apparatus as set forth on claim 15 wherein said

light blocking means is a thin film layer patterned to

materials consisting essentially of polyimides, sub- 49 jeave any light emitting regions exposed.

stituted and unsubstituted polyparaphenyleneviny-
lenes, polyanilines, polyazines, polythiophenes,
poly-p-phenylene sulfides, polyfurans, polypyr-
roles, polyselenophene, polyacetylenes formed

17. Apparatus as set forth in claim 16 wherein said

thin film layer is created from a radiation sensitive poly-
mer irradiated during a lithographic process.

18. Apparatus as set forth in claim 17 wherein said

from soluble precursors and combinations thereof 45 radiation sensitive polymer 1s a photosensitive polyani-

and blends thereof with other polymers.

8. A structure for transmitting radiation comprising:

(a) a first array of radiation emitting regions;

(b) a second array of radiation sensing regions;

(c) a means disposed between said first and said sec-
ond arrays for channeling radiation emitted from
said first array to said second array; and

(d) hght blocking means, located between said radia-
tion sensing regions of said second array, for ab-
sorbing scattered radiation.

9. Apparatus as set forth on claim 8 wherein said light
blocking means 1s a thin film layer patterned to leave
any light sensing regions exposed.

10. Apparatus as set forth in claim 8 wherein said thin
film layer is created from a radiation sensitive polymer
that 1s irradiated during a lithographic process.

11. Apparatus as set forth in claim 8 wherein said thin
film layer 1s created from a photoimageable polymer
exposed to light in a photolithographic process.
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line.

19. A structure for transmitting radiation comprising:

a first array of radiation emitting regions;

a second array of radiation sensing regions;

a means disposed between said first and said second
arrays for channelling radiation emitted from said
first array to said second array;

light blocking means, located between said radiation
emitting regions of said first array, for absorbing
scattered radiation; and

said light blocking means is selected from the set of
materials including substituted and unsubstituted
polyparaphenylenevinylenes, polyanilines, polya-
zines, polythiophenes, poly-p-phenylene sulfides,
polyfurans, polypyrroles, polyselenophene, pol-
yacetylenes formed form soluble precursors and

combinations thereof and blends thereof with other

polymers. |
* L * ¥ %
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